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Karyomorphological studies were conducted in two species of Japanese Schoenus : 
S. apogon and S. brevifolius. Schoenus apogon had a chromosome number of 2n = 18 and 
trimodal somatic chromosome karyotypes consisting of 2 large, 14 medium and 2 small 
chromosomes. The chromosome number of S. apogon from New Zealand previously 
reported as 2n = 8, suggested that Japanese S. apogon studied here may belong to a 
different species from that in New Zealand. Schoenus brevifolius had a chromosome 
number of 2n = ca. 122, with relatively small somatic chromosomes. The chromosome 
number of 2n = ca. 122 for S. brevifolius is the highest in the genus Schoenus and is 
reported in this study for the first time. 

Key words: Chromosome number, Cyperaceae, karyotype, Schoenus apogon, Schoenus 
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The genus Schoenus L. includes approxi¬ 
mately 80-100 species that are primarily dis¬ 
tributed in Australasia (Goetghebeur 1998, 
Tucker 2002). Among the Japanese members 
of Schoenus, Koyama (1961) recognized 
four species: S. apogon (Fig. 1), S. 
brevifolius, S. calostachyus and S. falcatus, 
which are also widely distributed in 
Australasia. Japanese S. apogon is distri¬ 
buted widely in western Japan (from south of 
Chiba Prefecture to the Ryukyu Islands), 
while the other three Japanese species are 
found in island groups; S. brevifolius in the 
Bonin Islands, and S. calostachyus and S. 
falcatus in the Ryukyu Islands. 

Chromosome numbers within the genus 
Schoenus have been reported by Labadie 
(1976), Natarajan (1978), Majovsky and 
Vachova (1986), Javukova-Jarolfmova 
(1992), Scotti et al. (2002) and Lange et al. 


(2004). Of the species surveyed, the lowest 
chromosome number in the genus was 2n = 8 
for both S. apogon var. apogon and S. 
apogon var. caespitans (Lange et al. 2004), 
while the highest was 2n = 76 for S. 
ferrugineus (Javukova-Jarolimova 1992). 
The cytological study of the genus Schoenus 
conducted by Lange et al. (2004) obtained 
chromosome numbers of 2n = 8, 10, 28, 56, 
ca. 60, ca. 68 and 74 for seven New Zealand 
taxa. Accurate karyomorphological studies 
of Japanese Schoenus are thus important for 
clarifying the evolution and diversification 
of this genus in Japan. 

The purpose of this paper was to deter¬ 
mine the chromosome numbers and 
karyotypes of Japanese Schoenus, and to 
clarify the phylogenetic relationships among 
related species. 



















December 2006 


Journal of Japanese Botany Vol. 81 No. 6 


321 


Materials and Methods 

Karyomorphological observations were 
conducted in two Japanese Schoenus species. 
Voucher specimens and localities of the ma¬ 
terial are listed in Table 1. Somatic chromo¬ 
somes were obtained from the meristematic 
cells of root tips. The root tips were pre¬ 
treated with 0.002 M 8-hydroxyquinoline so¬ 
lution for 1 h at 23°C and 15 h at 4°C. 
Samples were subsequently fixed with acetic 
alcohol (1:3) for 1.5 h at 23°C, stained with 
Feulgen’s nuclear reaction, macerated with a 
mixture of 2% pectinase and 2% cellulase 
for 1 h at 37°C, restained with 1% aceto- 
orcein and squashed. Voucher specimens 
were deposited at the herbarium of the 


Okayama University of Science (OKAY). 

Results and Discussion 

Chromosome numbers were determined in 
Schoenus apogon and S. brevifolius. The 
chromosomes of the genus Schoenus are 
thought to be polycentric because primary 
constriction was not observed in these two 
species. 

Schoenus apogon var. apogon collected 
from Okayama Prefecture in Japan had a 
chromosome number of 2n=18, with so¬ 
matic chromosomes exhibiting trimodal 
karyotypes (Fig. 2A). The number 2n = 18 is 
a new chromosome number for S. apogon. 
The 2n= 18 plants had two large chromo- 


Table 1. Taxa, locality and voucher, and chromosome numbers of Japanese Schoenus 


Taxa 


Locality and Voucher 


Chromosome number; 
2n (Karyotype) 


Schoenus apogon Roem. & Schult. var. apogon 
Japan, Okayama Pref., Soja, Okusaka; Hoshino 19950 (OKAY) 

Japan, Okayama Pref., Bizen, Maeshima; Ikeda & al. 19953 (OKAY) 

S. brevifolius R. Br. 

Japan, Tokyo Pref., Ogasawara, Chichi-jima; Katsuyama & al. 19875 (OKAY) 


18 (2L+14M+2S) 
18 (2L+14M+2S) 

ca. 122 (-) 



Fig. 2. Photomicrographs of somatic metaphase chromosomes of Japanese Schoenus. A. S. apogon var. apogon 
(2n = 18). B. S. brevifolius (2n = ca.122). Arrows indicate two large chromosomes (L) and two small chro¬ 
mosomes (S). 
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somes that exceeded 5.9 pm in length, 14 
medium chromosomes that ranged from 4.5 
pm to 3.6 pm, and two small chromosomes 
that were less than 3.0 pm in length. Lange 
et al. (2004) reported 2n = 8 for S. apogon 
var. apogon and S. apogon var. caespitans 
collected from New Zealand. The karyotype 
of the Japanese S. apogon var. apogon is 
thus markedly different from the plants from 
New Zealand. Our results suggest that the 
Japanese S. apogon var. apogon with 2n = 18 
may be a different species from the New 
Zealand plants with 2n = 8. Japanese S. 
apogon may be distinguished from 
Australasian S. apogon by the length of their 
perianth bristles. Perianth bristles of 
Japanese S. apogon are longer than the 
achene (Fig. ID), while those of Australian 
are shorter than or equal to the achene 
(Wilson 1993). Further morphological analy¬ 
ses are needed to clarify the taxonomic and 
cytological relationships among these spe¬ 
cies. 

Schoenus brevifolius collected from the 
Bonin (Ogasawara) Islands in Japan had 
chromosome numbers of 2n = ca. 122. The 
number of chromosomes has been reported 
for this species for the first time and may be 
the highest chromosome number in the genus 
Schoenus. The somatic chromosomes of this 
species, less than 0.9 pm in length, were very 
small (Fig. 2B). Koyama (1961) suggested 
that the Japanese S. brevifolius is an example 
of an Australian-Bonin link species and was 
unable to distinguish it from S. tenax of New 
Zealand. Lange et al. (2004) reported the 
numbers 2n = ca. 60 and ca. 68 for Schoenus 
species from New Zealand. Schoenus 
brevifolius with the number 2n = ca. 122 
may have arisen by polyploidization from 
such species as have the number of 2n = ca. 
60 or ca. 68. In order to clarify the 
phylogenetic relationships and chromosomal 
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evolution of the Japanese and Australasian 
members of the genus Schoenus, more 
Australasian species need to be analyzed. 

The authors thank Chikako Hasekura, 
Hiroko Nakayama, Hiroshi Ikeda, Teruo 
Katsuyama, Tetsuo Ohmori and Takaya 
Yasui for their help in collecting plant mate¬ 
rials. We also thank to Mariko Nishimoto for 
her fine drawing of Schoenus apogon . 
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